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Meimorandum

To: Mr. Thomas Williams, Illinois EPA

From: Mr. John Grabs, COM

Date: September 18, 2007

Subject: Southeast Rockford Groundwater Contamination Superfund Site
Source Area 4 Phase II Pre-Design Aquifer Testing
Technical Memorandum

INTRODUCTION
This memorandum was prepared at the request of the Illinois Environmental Protection
Agency (Illinois EPA) project manager (PM) to describe the phase II pre-design fieldwork
conducted at Source Area 4 (Area 4) during July and August 2006. The work included
grouridwater extraction well and piezometer installation, groundwater sampling, treatment
system performance testing, and aquifer property testing. The main objective of the
investigation work was to test the groundwater hydraulic properties in the vicinity of Area 4
for use in preparation of the final remedial design (RD) for the Area 4 selected leachate
alternative (i.e., hydraulic containment). The Area 4 leachate RD is being prepared to meet
the requirements of the Operable Unit (OU) 3 Record of Decision (ROD) dated June 11, 2002.

SITE HISTORY AND PREVIOUS INVESTIGATIONS
Areat 4 is situated in a mixed industrial, commercial, and residential area of Rockford, Illinois
located east of Marshall Street and south of Harrison Avenue, as shown on Figure 1. Area 4 is
comprised of a building and associated parking lot that housed a former machine shop
(Swebco Manufacturing, Inc.) located at 2630 Marshall Street. Currently, the building is
occupied by a wood pallet manufacturing and refurbishing operation.

Since 1993, Camp Dresser & McKee Inc. (CDM) has performed a number of field
investigations that have included soil, soil gas and groundwater sampling at Area 4. The
most recent investigations have identified the former loading dock area immediately adjacent
to the southern portion of the former Swebco building (Figure 2) as the primary source for the
chlorinated solvent contamination at Area 4. A secondary source of contamination has also
been identified which consists of contamination that has migrated in the shallow
groundwater and accumulated in a smear zone across the fluctuating water table west and
northwest of the former loading dock area.
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"* Results from the phase II pre-design field investigation conducted in 2005 indicated that
groundwater contamination at Area 4 is mainly concentrated in the shallow groundwater
within and adjacent to the secondary contamination source. The secondary source forms a
shallow groundwater plume that has migrated northwest from the former loading dock area
and rapidly decreases with depth in the aquifer and cross-gradient of the secondary source
plume; however, downgradient of the secondary source, chlorinated solvent contamination at
concentrations above the Area 4 Remediation Goals (RG), as established in the ROD, is
migrating off site.

"" OBJECTIVES
The objectives for the phase II pre-design hydrogeologic study included:

• Installing three groundwater extraction wells downgradient of Area 4 to be used for the
aquifer testing and the final groundwater extraction system

""" • Defining hydrogeologic properties in the unconfined aquifer at Area 4 for use in
preparation of the final leachate RD

Hill
• Determining treatment system requirements for the final leachate RD

FIELD STUDY ACTIVITIES
*

Except as noted, all pre-design field study activities, including sampling and analysis, were
conducted in accordance with the CDM Southeast Rockford Groundwater Contamination

„, Superfund Site Source Area 4 Phase II Pre-Design Sampling and Analysis Plan (SAP), and the
Quality Assurance Project Plan (QAPP) Addendum. Both documents are dated June 30, 2005.
In addition., one field change request (FCR) was generated prior to the start of field activities.

,„ This. FCR (FCR No. 1) is located in Appendix F. All deviations from the SAP were discussed
with the Illinois EPA PM, Thomas Williams, prior to making field changes. Field changes
were documented in the field notes and are described in this memorandum,

in*
The field investigation and hydrogeologic study included the following major activities:

, „ I. Installation and development of three groundwater extraction wells and three
groundwater piezometers

II. One round of groundwater sampling from the existing monitoring wells in the
vicinity of Area 4 prior to the aquifer testing

III. Set-up of a groundwater filtration and treatment system for the extracted
groundwater resulting from the field investigation

mt IV. Aquifer testing, including continuous water level measurements, a step-
drawdown test, and a 72-hour constant-rate aquifer test
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V. One round of groundwater sampling from the existing monitoring wells in the
vicinity of Area 4 after the completion of the aquifer testing

•i.i

A description of the field investigation and results are provided in the following sections.

EXTRACTION WELL AND PIEZOMETER INSTALLATION

As part of the fieldwork activities, three groundwater extraction wells (EW-1, EW-2, and EW-
3) arid three piezometers (PZ-1, PZ-2, and PZ-3) were installed in Marshall Street,
approximately 200 feet northwest and downgradient of the former loading dock area.

Extraction Well Installation
inn I

The extraction wells were installed using rotosonic drilling methods by CDM's drilling
subcontractor, Boart Longyear of Schofield, Wisconsin. Each well was installed to a depth of

«,* approximately 60 feet below ground surface (bgs). They were installed within Marshall Street
along a north-south trending line, approximately 28 feet apart and downgradient of the
primary and secondary contamination sources. The extraction well locations are shown hi

** Figure 2. The wells were placed east of the center line of the road to avoid a sewer line that
runs; down the middle of the street.

* During drilling operations, soil was continuously sampled using a 10-foot long core barrel
and logged by CDM's field geologist in accordance with the United States Classification
System (USCS). Soil was field screened using a photoionization detector (PID) and all

** readings were noted on the soil boring logs included in Appendix A. To ensure that the
extraction wells were sufficiently productive for aquifer testing and for future use as part of a.
permanent groundwater extraction system, they were constructed of 6-inch diameter,

*" schedule 80 poly vinyl chloride (PVC) well casing with a 35-foot screen comprised of #80-slot,
V-wire wrapped PVC, manufactured by Johnson Screens Inc. of New Brighton, Minnesota.
Extraction well construction details are provided in Appendix A.

Ml

Eac'n extraction well was developed with a pump and surge technique. The wells were
mechanically surged using a Smeal® development rig with a 6-inch fitted surge block.

1" Surging occurred in 3-foot lifts for the entire length of each screen. After surging, sediment
thai was drawn into the well was removed with a bailer and wells were resurged as
necessary. The wells were then pumped at approximately 30 to 40 gallons per minute (gpm).
The pump was moved up and down the screen interval at each well and continued until the
purged groundwater appeared clear and free of fine sediments. Development activities
produced approximately 15,000 gallons of purge water. The water was stored onsite in a

*" 21,000 gallon steel frac tank and was treated with a temporary treatment system prior to
release to the concrete-lined ditch northwest of Area 4. A description of the temporary
treatment system is presented later in this memorandum.
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During the development of EW-03, surging produced greater than expected quantities of
sand in the well and to keep the pump test on schedule, the development activities were
halted prior the start of the aquifer testing. Development was then resumed and completed
after the end of die pump test recovery period.

Piezometer Installation

Three groundwater piezometers were also installed within Marshall Street at the locations
shown in Figure 2. The piezometers were installed using direct-push drilling methods by
CDM's drilling subcontractor, RW Collins of Joliet, Illinois. PZ-1 was installed approximately
14 feet south of EW-02. PZ-2 was installed approximately 42 feet south of EW-02. The third
piezometer, PZ-3, was installed approximately 10 feet west EW-02.

Each piezometer was installed to a depth of approximately 45 feet bgs for use as an
observation point during the aquifer testing. The piezometers are constructed of 1-inch
diameter PVC casing and 20-foot sections of 0.01-inch slotted screen from approximately 25 to
45 feet bgs. Piezometer construction details are provided in Appendix A.

TEMPORARY TREATMENT SYSTEM

Treatment System Setup
Prior to the test start of the aquifer pump test, the temporary groundwater treatment system
was setup and tested. On July 28, 2006 the treatment system and approximately 500 feet of
discharge piping was delivered to the site. A temporary treatment system consisting of a
pump, bag filter assembly, and two 2,000-pound granular activated carbon (GAC) units
connected in series was setup adjacent to the extraction wells. Prior to using the treatment
system for the pump test, the carbon units were wetted to remove the air from the GAC.
VVetdng consisted of pumping water into the units and allowing the air to discharge from the
pressure relief valves located on the top of each carbon unit. The carbon units were allowed
to equalize over 48 hours to remove any additional air prior to the beginning of the pump
test.

Purged groundwater from the pump test and well development activities was staged in the
frac tank prior to being pumped through the treatment system. Samples were collected from
the influent, middle and effluent points of the treatment system. The influent sample point
was located after the bag filters on the treatment system. The middle collection point was
located between the GAC carbon units to determine if breakthrough of contaminants
occurred during the pump test. The effluent collection point was located immediately after
the two GAC carbon units to assess the temporary treatment system efficacy and to determine
if am contaminants were discharged to the drainage ditch.

On July 31, 2006, performance testing of the treatment system was conducted using the water
previously purged from the extraction wells during development activities. A 4-inch trash
pump capable of pumping at rates greater than 400 gpm was used to pump water from the
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frac tank through the treatment system and to the final discharge point in the concrete-lined
ditch, approximately 500 feet west of the treatment system.

*"" It took approximately 40 minutes to treat all of the extracted groundwater in the frac tank.
During this time, an influent, middle (between carbon units) and effluent sample were
collected to monitor the treatment system's effectiveness. These samples were analyzed
through the onsite laboratory (OSL) operated by New Age/Landmark Inc. of Benton Harbor,
Michigan. Samples were collected analyzed for target volatile organic compounds (VOC)
following the protocols described in the Area 4 Pre-Design QAPP Addendum and SAP. No
VOC's were detected in the middle and effluent samples. The analytical results from the OSL
are presented in Appendix B.

Mitt

Treatment System Monitoring
During the pump test activities CDM continued to monitor the treatment system
effectiveness. Influent, middle and effluent samples were collected and analyzed for VOCs
every 1.5 hours as outlined in the Area 4 Pre-Design SAP and QAPP. Samples were analyzed
by an OSL in order to evaluate the treatment system performance and to determine if
breakthrough of contaminants occurred during the during the pump test. In addition,
confirmatory samples were collected every 12 hours (equating to approximately 10 percent)
for analysis of low detection limit (LDL) Target Compound List (TCL) VOCs through the
United States Environmental Protection Agency's (USEPA) contract laboratory program
(CLP). Finally, samples were collected for semivolatile organic compound (SVOC) analysis
by Mew Age/Landmark's fixed-base laboratory in accordance with FCR No. 1.

i i 1 1

However, towards the end of the pump test (beginning at 11:00 on August 5, 2006) samples
t for (DSL analysis were collected every three hours because influent sample concentrations had

remained stabile and no contaminants had been detected in the middle or effluent samples.
The analytical results of the treatment system testing for the Area 4 target VOCs are

, surrjnarized in Table 1. The analytical reports from the OSL are presented in Appendix B.
The CLP ar.alytical reports and data validation reports are included in Appendix C.

, | During the pump test, the average influent concentration of 1,1,1-trichloroethan (1,1,1-TCA)
was 333 micrograms per liter (ug/L) and concentrations ranged from 73 to 590 ug/L. The
average influent concentration of 1,1-dichloroethane (1,1-DCA) was 15.2 ug/L and

, concentrations ranged from 6.1 to 46 ug/L. The average influent concentration of
trichloroethene (TCE) was 2.5 ug/L and concentrations ranged from not detected to 5.4J
ug/L These results were lower than expected; however, due to significant turbulence within
the holding tank and high ambient air temperatures during the pump test (approximately 90°
Fahienheit during the day), it is assumed that evaporation and volatilization occurred prior to
sampling and actual groundwater concentrations were likely higher.
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No V'OCs were detected in the middle and effluent water samples. These results indicate that:
there ivas no contaminant breakthrough of the first GAC carbon unit and no VOCs were
discharged to the concrete-lined ditch. In addition, no SVOCs were detected in any samples
with the exception of low concentrations of bis(2-ethylhexyl)phthalate in several samples as
the result of sampling equipment or laboratory contamination.

AQUIFER TESTING
Aquifer testing was conducted to determine the hydrogeologic characteristics of the shallow
unconfined aquifer and to delineate the impact of groundwater withdrawal from this aquifer.
The test involved three phases: continuous water level measurements; a step-drawdown test;
and A 72-hour constant rate aquifer performance test. A description of the field investigation
and results are provided in the following sections.

Pre-Fump Test Water Level Measurements
Continuous groundwater level measurements were collected from July 25, 2006 to July 31,
2006 using miniTROLL™ data loggers recording on 30 minute (min) intervals prior to the
step-drawdown and 72-hour constant rate pumping tests. Additionally, weather data
recorded in Rockford, Illinois (Greater Rockford Airport) by the National Weather Service for
the testing period was obtained. The airport is approximately two miles southwest of the Site.

Water levels were collected at MW130B, MW22A, MW401A, and MW32 to evaluate the
groundwater elevation across the site. The water level and weather data were used to assess
background conditions and determine groundwater fluctuations or trends caused by sources
such as precipitation, barometric pressure, and nearby withdrawals. If significant fluctuations
or trends were recorded, the changes would be incorporated into the aquifer performance test
analysis.

The results of the continuous water level and barometric pressure measurements are
presented in Figures D-l through D-4 included in Appendix D. The results indicate that only
minor changes in regional water levels occurred during the week preceding the pump test
The results of continuous water level monitoring did not show any significant trends so trie
water level measurements collected during the pump test did not require any related
corrections.

Step-Drawdown Test
A step-drawdown test was conducted at extraction well EW-02 on August 1, 2006. The test
consisted of pumping EW-02 at four different flow rates (i.e., four steps) and recording the
water level response. The submersible pump intake was placed at approximately 50 feet bgs.
The water level was recorded in the extraction well EW-2 during the step-drawdown test.
The water level was recorded on a logarithmic scale with a maximum interval of 10 seconds
with the miniTROLL™ pressure transducer and data logger.
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The How rates, time intervals, and draw-down at EW-2 for each of the four steps were as
follows:

Results of Aquifer Step-Drawdown Test

Step

1

2

3

4

Flow Rate (gpm)

50

75

100

125

Duration1 (min)

75

75

75

15

Drawdown at EW-2 (feet)

0.70

1.11

1.52

1.90

Note: 1) The pump malfunctioned and shut down approximately 15 minutes in to the Step 4 (125
gpm). A new pump was obtained and installed for the constant rate pump test.

A graph showing the water level response at EW-02 during the step-drawdown test is
presented in Figure 3. The step test data were used to determine the flow rate that the well
should be pumped during the 72-hour constant rate test.

The available drawdown (distance from static water level to pump intake) at the beginning of
the step-drawdown test was approximately 19 feet. As shown in the Figure 3, steady state
conditions were reached quickly for each step and drawdown at the final step (Step 4) was
less than two feet. Therefore, the predicted drawdown after 72 hours, even at 125 gpm,
would be less than a quarter of the available drawdown so it was decided to use the highest
rate possible that the pump and treatment system could comfortably handle, which was a rate
of 125 gptn.

72-Hour Constant Rate Aquifer Performance Test

A 7?.--hour constant rate aquifer performance test was performed at well extraction well EW-
02 from August, 2, 2006 to August 5, 2006. The test consisted of pumping water from EW-02
at a constant rate of approximately 125 gpm for a 72-hour period and recording the
drawdown in the pumping well and 10 surrounding wells. The water levels in pumping well
(EW-2), three neighboring observation points (PZ-01, PZ-02, and EW-03) and monitoring well
MW32 were recorded with miniTROLL™ pressure transducers and data loggers. Water
levels were recorded on a logarithmic scale with a maximum time interval of 10 minutes for
the duration of the constant rate pump test. In addition to these locations, water levels were
also recorded manually at the locations EW-01, PZ-03, MW401A, MW401B, MW22A, and
MVV130B.

A s:ainless steel digital turbine flow meter and totalizer with an accuracy of ±1.5% was used
to measure the flow rate during the constant rate aquifer test. As is typical, the flow rate
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fluctuated slightly, with readings observed as high as 125.46 gpm and as low as 124.78 gpm.
The total volume pumped during the test period (4,320 minutes) was 540,920 gallons for an
average flow of 125.2 gpm.

Groundwater level decreases attributable to the withdrawal of water at EW-02 were recorded
at the extraction well and in all observation wells. The drawdown curves for the wells are
shown in Figures D-5 through D-10 which are included in Appendix D. The maximum
drawdown and the distances to the observation wells are shown below.

Maximum Drawdown During 72-Hour Constant Rate Pump Test

Observation
Well

PZ-03

PZ-01

EW-3

EW-1

MW401A

MW401B

PZ-02

MW22A

MW130B

MW32

Distance to
Pumping Well
EW-02 (feet)

10

14

28

28

30

35

42

158

295

429

Drawdown
(feet)

0.95

0.89

0.81

0.64

0.58

0.59

0.65

0.43

0.34

0.12

Aquifer Recovery Monitoring

At the conclusion of the 72-hour constant rate aquifer performance test, the pressure
transducers were reprogrammed, the pump was shut off and aquifer recovery was
monitored. Water level data was recorded over a 36 hour period at the same observations
point used for the constant rate pump test. The results of the recovery period monitoring
presented in Figures D-ll through D-16 which are included in Appendix D.

AQUIFER TESTING DATA EVALUATION

The results of the aquifer testing at Area 4 were evaluated using the AquiferWin™ Version 3
software application1. This software was designed to analyze pump test data for various
hyd::ogeologic solutions based on the site specific aquifer properties. Values for
transmissivity and storage coefficient were solved for using the AquiferWin™ software and

AqmferWir32, Ver. 3.15, manufactured by Environmental Simulations, Inc.
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these results were incorporated into the regional model that CDM developed as part of the
1994 Southeast Rockford Remedial Investigation (CDM 1995). The model was updated and

mi refined based on the data collected during the Area 4 aquifer testing and then the model was
used to simulate and evaluate various pumping scenarios for the remedial design. The
results and conclusions of this analysis are included in the Technical Memorandum included

,„, as Appendix E, Area 4 Groundwater Modeling, Pumping Test Evaluations & Remedial Solutions.

Solving for Aquifer Properties

«» To begin the pump test data evaluation, the water level observations during the drawdown
phase of the 72-hour constant rate pumping test were converted to feet of drawdown from
static conditions by subtracting observed water levels from the initial water level. This data

"" was imported into the AquiferWin™ software along with other data concerning the
extraction well, pumping test, and local geology and hydrogeology. This data included the
screened interval of EW-2 (24 to 59 feet bgs), average rate of pumping (125.2 gpm), static

*" water level (31 feet bgs), base of the aquifer (60 feet bgs), and thickness of the aquifer (29 feet).

Data from the observation wells was used to solve for transmissivity and storage coefficient
*" using the Neuman2 Method and the Theis3 Method. The data from the observations wells

where the pressure transducers and data loggers were used (PZ-1, PZ-2, EVV-3, and MW32)
was analyzed using the Neuman Method for unconfined aquifers with delayed yield from

** storage due to the unconfined nature of this aquifer. This method considers the initial change
in water level that is associated with the compression of the aquifer matrix as it is
depressurized, followed by the physical drainage of the pore space at longer times. The

m observation wells that were monitored manually (PZ-3, EW-1, MW401A, MW401B, MW22A,
MW130B) did not have enough data to monitor the initial elastic response of the aquifer and
were analyzed using the Theis method. In addition, drawdown measurements were a small
percentage of the total saturated thickness, thus no corrections to the measurements were
required for either analysis.

All calculations for the Neuman and Theis methods were conducted using AquiferWin™
Version 3 software application that implements these methods. Assumptions inherent in use
of tin? Neuman analytical solution include:

• The pumping well discharges at a constant rate

• All pumping and observation wells are of minimal diameter

" Neuman, S.P., Theory of Unconfined Aquifers Considering Response of the Water Table, Water Resource
Research. Vol 8. No. 4, pp. 1031-1045.

J Theis. C.V., 1935 The relation between the lowering of the piezometric surface and rate and duration of
discliJige of well using groundwater storage. Trans. Amer. Geophys. Union, 2, 519-524.
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• The aquifer occurs under unconfined conditions, is infinite in areal extent, and has a
constant hydraulic conductivity

The Theis method uses similar assumptions, except the water is assumed to be released from
storage immediately. The hydraulic properties that were calculated at each observation well
are summarized below.

Summary of Pump Test Data Evaluation

Observation
Well

PZ-03
PZ-01
EW-3
EW-1
MW401A
MW401B
PZ-02
MW22A
MW130B
MW32

Distance to
Pumping Well

EW-02 (feet)
10
14
28
28
30
35
42
158
295
429

Analysis
Method

Theis
Neuman
Neuman

Theis
Theis
Theis

Neuman
Theis
Theis

Neuman

Transmissivity
(ftyday)

19,100
18,200
14,200
19,300
19,100
19,700
17,200
18,600
19,200
18,400

Storage
Coefficient

0.01
0.16
0.43
0.27
0.19
0.26
0.22
0.07
0.05
0.08

Note: It-/day = square feet per day

The time-history plots showing the observed drawdown and the recovery data collected
during the aquifer pump test plotted against the simulated solutions for each observation
well are presented in Attachment III of the Technical Memorandum included as Appendix E.
Water level measurements during the first several minutes of the test at nearby wells are
affected by storage within the well sand pack, thus these data were not heavily weighted
during the analysis. There was a variable amount of drainage of pore space, which resulted
in a wide range of specific yield values. The specific yield (or storage coefficient in the case of
the tests analyzed by the Theis method) ranged from 0.01 to 0.43, with most values clustering
in the 0.16 to 0.27 range. The average value, disregarding the anomalous high and low values
was 0.23, which is a reasonable value that would be expected for the lithology observed at the
site. The transmissivity ranged from 14,200 to 19,700 ft2 /day, with an average of 18,300 ft2

/dav. Dividing the transmissivity by the 29 foot saturated thickness of the aquifer yields
hydraulic conductivity values ranging from 490 to 680 feet per day (1.7 to 2.4 x 10'1

centimeters per second [cm/sec]) and averaging approximately 630 feet per day (2.2 x 10-'
cm/sec).
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Updating the Groundwater Model

The hydrogeologic properties determined based on the pumping test analysis were used to
m update CDM's regional ground-water flow model. The model was used to estimate capture

zones achieved at various pumping scenarios for use in the remedial design. A full
description of the modeling analysis is in the Technical Memorandum included as Appendix

•i E, Area 4 Groundwater Modeling, Pumping Test Evaluations & Remedial Solutions.

In refining the original groundwater flow regional model in the vicinity of Area 4, the
4i following changes were made:

• Extending the high conductivity valley deposits to include Area 4
UK

• Adding layers to provide a more detailed representation of the stratigraphy shown in the
new Area 4 boring logs

m
• Increasing grid discretization in the area of the pump test and proposed remedial pumping

Two versions of the model were developed and calibrated until the model response
effectively matched the observed response of the aquifer during the 72-hour constant rate
pump test. One version of the model represents the shallow aquifer above the aquitard as a

M homogenous unit with the same hydraulic properties for the entire thickness of the aquifer.
This representation is consistent with the assumptions of the Neuman and Theis analytical
methods. The other version of the model represents the fining up sequence that was observed

„ |, ii\ the boring logs. Each calibrated version of the model had the following aquifer properties:

Homogenous properties: Kh = 575 ft/day; Kv = 57ft/day; Sy = 0.2

Fining-up properties: (top) Kh = 150 ft/day; Kv = 15ft/day; Sy = 0.2

(middle) Kh = 450 ft/ day; Kv = 45 ft/ day; Sy = 0.2

(bottom) Kh = 1600 ft/day; Kv = 160 ft/day; Sy = 0.2

Where: KK = horizontal hydraulic conductivity

Kv = vertical hydraulic conductivity

Sy = specific yield

The agreement between the simulated and observed drawdown and recovery at the
monitoring wells is generally very good. Similar calibration results were achieved using
either the homogenous properties or the fining-up properties because the pump test well
(EVV-2) fully penetrates the saturated zone above the aquitard.
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Five steady state model simulations were made for different pumping well configurations
and pLimping rates. Due to the fining upward sequence of the shallow aquifer above the
aquitard, remedial scenarios included pumping at different screened intervals to determine
the associated changes in capture zone. The modeling analysis included the following
senerios:

• Pumping 20 gpm from the full screen length at each of the three extraction wells

• Pumping 20 gpm from the top 10 feet of screen at each of the three extraction wells

• Pumping 10 gpm from the top 10 feet of screen at each of the three extraction wells

' • Pumping 60 gpm from the full screen length at extraction well EW-3

• Pumping 30 gpm from the top 10 feet of screen at extraction well EW-3

The results of the modeling simulations are presented in Figures 6 through 10 of the Technical
Memorandum included as Appendix E, Area 4 Groundwater Modeling, Pumping Test

m Evaluations & Remedial Solutions. In each of the scenarios, the simulated capture zone
encompasses the approximate extent of the 1,1,1-TCA plume. The version of the model that
represents the fining upward sequence above the aquitard was used for developing the

"* capture zones.

Conclusion
Ml1

Although the pump test data showed limited drawdown near the extraction well during Ihe
pump test, the remedial pumping simulations indicate that pumping 45 to 60 gpm,
depending on the well configuration, is sufficient to provide capture of the estimated extent
of the 1,1,1-TCA plume at Area 4.

GROUNDWATER SAMPLING

During the aquifer testing field activities, groundwater sampling was conducted at wells in
the vicinity of Area 4. Sampling was completed prior to the pump test and after the pump
test to further delineate the 1,1,1-TCA contamination plume and to see the effects of the pump
test on contaminant concentrations.

Pre-Pump Test Groundwater Sampling

Groundwater sampling was conducted prior to the pump test on July 27 and 28, 2006 at wells
MW22A, MW22B, MW32, MW130A, MW130B, MW401A, MW401B, EW-01, and EW-02. Well
construction details for these wells are provided in Appendix A. Extraction well EW-03 was
not sampled during this round of pre-pump test sampling because well development
activities were not completed in time.
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The wells were purged with a low-flow submersible pump in accordance with the Source
Area 4 Pre-Design SAP. Field measurements of pH, temperature, specific conductance,
turbidity, dissolved oxygen, and oxidation/reduction potential were taken at regular
intervals during purging. After the parameters stabilized, a groundwater sample was
collected.

USEPA CLP field sampling protocols, chain-of-custody and shipping procedures were used
for groundwater sample collection. All groundwater samples were analyzed for LDL TCL
VOCs through the USEPA CLP. The analytical results of the Area 4 Target VOCs are
presented in Table 2 and the complete CLP analytical and data validation reports are
included in Appendix C.

Post-Pump Test Groundwater Sampling

Groundwater sampling was conducted after the pump test on August 8 and 9, 2006 at the
wells MW22A, MW22B, MW32, MW130A, MW130B, MW401A, MW401B, EW-01, EW-02, and
EW-03. Well construction details for these wells are provided in Appendix A.

The wells were purged and sampled following the same protocols as used for the pre-pump
test sampling and as defined in the Source Area 4 Pre-Design SAP. The analytical results of
the Area 4 Target VOCs are presented in Table 3 and the complete CLP analytical and data
validation reports are included in Appendix C.

Groundwaier Sampling Result Summary

Groundwater results were compared to Area 4 RGs as established in the ROD. The OU3
ROD, dated June 11, 2002, established RGs for the following VOCs: 1,1-DCE, 1,1,1-TCA, and
TCE. Illinois EPA subsequently established RGs for 1,1,2-TCA, carbon tetrachloride, and
PCE. Both of these RG sets are documented in the Area 4 Draft Final Performance Standards
Verification Plan dated September 13, 2004. The RGs for the other Area 4 Target VOCs were
taken from Illinois EPA's Class I Groundwater standards found in 35 I AC 620.410.

The results of the pre- and post-pump test show a significant decrease in the concentration of
the Area 4 target VOCs 1,1,1-TCA, 1,1-DCA, and TCE in the immediate vicinity of the pump
test pumping well, EW-2. For example the concentration of 1,1,1-TCA in extraction well EW-1
decreased from 380 ug/L to 63 (ig/L and the concentrations in extraction well EW-2
decreased from 1,300 |ig/L to 550 ng/L. The impact on EW-3 is not known because a pre--
pump test sample could not be collected. The impact of the pump test on the remaining
rnomtoring wells was not significant.

The results of the pre- and post-pump test groundwater sampling were also used to further
evaluate the 1,1,1-TCA plume at Area 4. Figure 4 represents a revised contaminant plume
based on the additional samples and observations made during the pump test activities. This
rev:.sed contaminant plume incorporates groundwater results from the pre- and post-pump
test groundwater sampling as well as results from CDM's 2005 investigation that were

COM



Southeast Rockford Groundwater Contamination Superfund Site
Source Area 4 Phase II Pre-Design Aquifer Testing Technical Memorandum
September 18,2007

presented in Source Area 4 Pre-Design Field Study Technical Memorandum dated March 31,
2006. In addition to analytical groundwater results, the revised contaminant plume map
incorporates the free product that was observed in piezometer PZ-2. Free product was
observed on the pressure transducer as it was removed from PZ-2 after the pump test on
August 7, 2006. As shown in Figure 4, the revised 1,1,1-TCA plume emanating from the
loading dock at Area 4 widens to the south as compared to the plum delineated in the 2005
investigation. This may be due to variation in groundwater flow direction.

Data Usability Summary

The Filial QAPP dated June 11, 2003 and the Draft - Source Area 4 Phase II Pre-Design QAPP
Addendum dated June 30, 2005 present the project data quality objectives (DQOs);
measurement quality objectives including precision, accuracy, representativeness,
completeness, and comparability (PARCC) parameters; and the data verification and
validation requirements.

All field QA/QC samples were collected in accordance with the Source Area 4 Phase II Pre-
Design SAP and QAPP Addendum. Field QA/QC objectives were accomplished through the
use of appropriate sampling techniques and collection of confirmatory samples, field
duplicates, field blanks, and trip blanks.

Analytical QA/QC was assessed by internal QC checks, calibration checks, method blanks,
surrogate spikes, adherence to holding times, laboratory control samples (LCS), and matrix
spike/matrix spike duplicates (MS/MSD). These QA/QC samples and procedures are
collected arid followed to insure that all results are representative of environmental
conditions at the time of sampling.

In accordance with the QAPP Addendum, data validation was not performed on the OSL
becciuse no indication of significant non-compliance issues was observed during sample
collection or in the field review of analytical results from the OSL. Data validation was
completed on all results for the samples that were analyzed through the USEPA CLP. The
data validation was completed by USEPA in accordance with the standards set forth in the
Area 4 QAPP Addendum. Although some of the data are qualified as estimated and the
majority of 1,4-dioxane results were rejected, the data generated are usable for its intended
purpose.

In general, the VOC concentrations reported by the OSL were lower than the VOC
concentrations reported by CLP; however the difference was not consistent across all samples;.
The VOC concentrations reported by CLP should be considered more representative of actual
site conditions.
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Table 1
Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Treatment System Monitoring
Page 1 of 6

Analyte

1 ,1 ,1 -Trichloroethane
1,1 ,2-Trichloroethane
1,1-Dichloroethane
1 ,1 -Dichloroethene
1,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
frichloroethene
Vinyl chloride
Total Xylenes

Remediation

Goal'
(M9/L)

200
5

700*
7
5"
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

INFLUENT

8/1/06 10:30

73
<1
6.1
< 1
< 1
< 1
< 1
4.9
<1
< 1
<1
< 1
< 1
<2
<2

MIDDLE

8/1/06 10:30

<1
<1
< 1
< 1
< 1
< 1
<1
<1
<1
< 1
< 1
< 1
< 1
<2
<2

EFFLUENT

8/1/06 10:30

<1
< 1
< 1
< 1
< 1
<1
<1
< 1
< 1
< 1
<1
<1
< 1
<2
<2

INFLUENT

8/1/06 12:45

160
<1
9.1
0.99
<1
<1
<1
5.2
< 1
<1
< 1
< 1

0.98
<2
<2

MIDDLE

8/1/0612:45

< 1
<1
< 1
<1
<1
< 1
< 1
<1
<1
<1
< 1
<1
< 1
<2
<2

EFFLUENT

8/1/06 12:45

<1
<1
< 1
< 1
<1
<1
<1
<1
<1
<1
<1
< 1
< 1
<2
<2

INFLUENT

8/1/0615:45

260
<2
13
1.6
<2
<2
<2
7.9
<2
<2
<2
<2
1.7
<4
<4

MIDDLE

8/1/06 15:45

<1
<1
<1
<1
< 1
<1
<1
<1
<1
<1
<1
< 1
< 1
<2
<2

EFFLUENT

8/1/06 15:45

<1
<1
<1
< 1
< 1
<J
<1
< 1
< 1
<1
<1
< 1
< 1
<2
<2

Analyte

1 ,1 ,1 -Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
l^-Oichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
frichloroethene
Vinyl chloride
Total Xylenes

Remediation

Goal'
(Mg/L)
200

5
700*

7
5*
5-
5

70*
700*

5
1000*
100*

5
2*

10000*

INFLUENT

8/2/06 22:30

350
<5
17
<5
<5
<5
<5
9.6
<5
<5
<5
<5
< 5

< 10
<10

MIDDLE

8/2/06 22:30
< 1
<1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<2
<2

EFFLUENT

8/2/06 22:30

< 1
<1
< 1
< 1
< 1
< 1
c 1
< 1
< 1
< 1
< 1
< 1
< 1
<2
<2

INFLUENT

8/2/06 23:30

340
<5
15
<5
<5
<5
<5
9

<5
<5
<5
<5
<5
<10
< 10

MIDDLE

8/2/06 23:30

<1
< 1
< 1
< 1
< 1
c 1
<1
< 1
< 1
< 1
< 1
< 1
<1
<2
<2

EFFLUENT

8/2/06 23:30
< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
<1
<1
< 1
< 1
< 1
<2
<2

INFLUENT

8/3/06 1 :00

350
<5
16
<5
<5
<5
<5
10
<5
<5
<5
<5
<5
<10
< 10

INFLUENT
009 CLP

8/3/06 1 :00

500 D
0.86 J
40 D

<0.5
<0.5
0.17 J
<20D

14
<0.5
0.49 J
0.5
1.3
4.3

<0.5
<0.5

MIDDLE

8/3/06 1 :00
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
<1
< 1
< 1
<2
<2

INFLUENT

8/2/06 20:30

220
<5
12
<5
<5
<5
<5
6.4
<5
<5
<5
<5
<5

< 10
<10

MIDDLE

8/2/06 20:30

<1
<1
<1
<1
<1
<1
<1
<1
< 1
<1
<1
<1
< 1
<2
<2

EFFLUENT

8/2/06 20:30

< 1
<1
< 1
< 1
< 1
< 1
<1
<1
<1
< 1
<1
< 1
< 1
<2
<2

INFLUENT

8/2/0621:30

350
<5
17
<5
<5
<5
<5
9.9
<5
<5
<5
<5
2.1
< 10
< 10

MIDDLE
009 CLP

8/3/06 1 :00

<0.5
<0.5
<0.5
<0.5
<0.5
0.15J
< 0.5
<0.5

0.5
<0.5

0.5
<0.5

<0.5

<0.5

0.5

EFFLUENT

8/3/06 1 :00

< 1
<1
< 1
< 1
< 1
<1
< 1
< 1
< 1
<1
<1
< 1
< 1
<2
<2

EFFLUENT
009 CLP

8/3/06 1 :00

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.5

<0.5
<0.5
<0.5
0.5

INFLUENT

8/3/06 2:30

340
2.1
16
< 5
<5
<5
<5
9.4
<5
<5
<5
<5
< 5

< 10
< 10

MIDDLE

8/2/0621:30

<1
< 1
<1
< 1
<1
< 1
< 1
< 1
<1
< 1
< 1
<1
< 1
<2
<2

EFFLUENT

8/2/0621:30

< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
<1
< 1
< 1
<2
<2

MIDDLE

8/3/06 2:30

< 1
< 1
< 1
< 1
< 1
<1
< 1
<1
<1
<1
< 1
< 1
< 1
< 2
< 2

EFFLUENT

8/3/06 2:30

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 2
< 2

Notes:
ug/L = micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values shaded exceed the Remediation Goal
1 Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I Groundwater Standard (35 IAC 620.410)
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Table 1
Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Treatment System Monitoring
Page 2 of 6

1 ,1 ,1-Trichloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
Trichloroethene
Vinyl chloride
Total Xylenes

Analyte

1,1,1-Trichloroethane
1,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
Trichloroethene
Vinyl chloride
Total Xylenes

Remediation

Goal1

(M9/L)

200
5

700*
7
5*
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

Remediation

Goal1

(M9/L)
200
5

700'
7
5*
5*
5

70*
700*

5
1000*
100*

5

2*
10000*

INFLUENT

8/3/06 4:00

380
<5
18
<5
<5
<5
<5
10
<5
<5
<5
<5
2.3

< 10
<10

INFLUENT

8/3/06 12:00

430
<5
23
2.3
<5
<5
< 5
15
<5
3.6
< 5
<5
<5

<10
< 10

MIDDLE

8/3/06 4:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/3/06 12:00

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<
< •
< •
<
< •

< 2
<2

EFFLUENT

8/3/06 4:00

<1
< 1
<1
< 1
<1
<1
<1
<1
< 1
<1
<1
< 1
< 1
<2
<2

EFFLUENT

8/3/06 12:00
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<2
<2

INFLUENT

8/3/06 5:30

390
2.9
18
<5
<5
<5
<5
11
<5
<5
<5
<5
<5
<10
<10

INFLUENT

8/3/06 13:30

310
<5
17
<5
<5
<5
<5
10
<5
<5
<5
<5
<5

<10
<10

MIDDLE

8/3/06 5:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/3/06 13:30
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
<1
<2
<2

EFFLUENT

8/3/06 5:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/3/06 13:30
< 1
<1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

< 1

< 1

< 1

<1

<2
< 2

INFLUENT

8/3/06 7:30

370
<5
19
<5
<5
<5
<5
11
<5
<5
<5
<5
<5

< 10
< 10

INFLUENT

8/3/06 15:30

310
<5
16
<5
<5
<5
<5
10
<5
<5
<5
<5
< 5

< 10
< 10

MIDDLE

8/3/06 7:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/3/06 15:30
< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1
< 1
< 1
<2
<2

EFFLUENT

8/3/06 7:30

<1
<1
< 1

1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/3/06 15:30

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<2
<2

INFLUENT

8/3/06 9:00

370
<5
18
<5
<5
<5
<5
11
<5
<5
<5
<5
2.6
<10
< 10

INFLUENT

8/3/06 17:00

270
<5
14
<5
<5
<5
<5
8.7
<5
<5
< 5
<5

< 5
< 10
< 10

MIDDLE

8/3/06 9:00

1
1
1

1
1
1
1
2
2

INFLUENT
019 CLP

8/3/06 17:00

590 D
0.76J
46 D

<0.5
<0.5
<0.5
<20D

16
<0.5
0.86
< 0 5
2.1
4.7

<0.5
<05

EFFLUENT

8/3/06 9:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/3/06 17:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

INFLUENT

8/3/06 10:30

370
<5
19
3.6
<5
<5
<5
12
<5
<5

<5
<5
4.6
<10
< 10

MIDDLE
019 CLP

8/3/06 17:00

<0.5
<0.5
<0.5
<_0_5
<0.5
<0.5
<0.5
<0.5
0.5

< 0 5
0 5

< 0 5

<0.5

<0.5

0 5

MIDDLE

8/3/06 10:30

< 1
< 1
<1
<1
< 1
<1
< 1
< 1
< 1
<1
<1
< 1
< 1
<2
<2

EFFLUENT

8/3/06 17:00
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<2
< 2

EFFLUENT

8/3/06 10:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT
019 CLP

8/3/06 17:00

<0.5
<0.5
<0.5
<0.5
<0.5
0.27 J
<0.5
<0.5
<0.5
<0.5
<0.5
<0 5
< 0 5
<0.5
< 0 5

Notes:
ug/L = micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values shaded exceed the Remediation Goal

1 Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I Groundwater Standard (35 IAC 620.410)
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Table 1
Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Treatment System Monitoring
Page 3 of 6

1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
frichloroethene
Vinyl chloride
Total Xylenes

Analyte

1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
Trichloroethene
Vinyl chloride
Total Xylenes

Remediation
Goal1

(M9/L)

200
5

700*
7
5'
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

Remediation

Goal1

(ug/L)
200
5

700*
7
5*
5*
5

70*
700*

5
1000'
100"

5
2*

10000*

INFLUENT

8/3/06 18:45

250
<5
13
<5
<5
<5
<5
9.4
<5
<5
<5
<5
<5
< 10
< 10

INFLUENT

8/4/06 2:00
350
<5
17
<5
<5
<5
<5
13
<5
<5
<5
<5
<5
<10
< 10

MIDDLE

8/3/06 18:45

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/4/06 2:00
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/3/06 18:45

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/06 2:00
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
<1
< 1
<1
< 1
<2
<2

INFLUENT

8/3/06 20:00

260
<5
14
<5
<5
<5
<5
9

<5
<5
<5
<5
<5

< 10
< 10

INFLUENT

8/4/06 3:30
320
<5
15
<5

<5
<5
<5
11
<5
<5
<5

<5
<5

< 10
<10

MIDDLE

8/3/06 20:00

< 1
< 1

1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/4/06 3:30
< 1
<1
<1
< 1
< 1
< 1
<1
< 1
< 1
< 1
<1
< 1
< 1
<2
<2

EFFLUENT

8/3/06 20:00

<1
<1
< 1
< 1
< 1
<1
< 1
<1
<1
< 1
< 1
<1
< 1
< 2
<2

EFFLUENT

8/4/06 3:30
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

INFLUENT

8/3/0621:30

310
<5
15
<5
<5
<5
<5
11
<5
<5
<5
<5
<5

< 10
<10

INFLUENT

8/4/06 5:00

300
<5
14
<5
<5
<5
<5
9.5
<5
<5
<5
<5
<5

< 10
< 10

MIDDLE

8/3/0621:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/4/06 5:00
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/3/0621:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/06 5:00
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

INFLUENT

8/3/06 23:00

300
<5
14
<5
<5
<5
<5
10
<5
<5
<5
<5
<5
<10
< 10

INFLUENT

8/4/06 6:30
390
<5
18
2

<5
< 5
<5
13
<5
<5
<5

<5
3.6

<10
< 10

MIDDLE

8/3/06 23:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/4/06 6:30
< 1
< 1
<1
< 1
< 1
<1
< 1
< 1
< 1
< 1
<1
< 1
<1
<2
< 2

EFFLUENT

8/3/06 23:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/06 6:30
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

INFLUENT

8/4/06 0:30

310
•=5
13
< 5
<5
<5
<5
9

<5
<5
<5
<5
<5
<10
< 10

MIDDLE

8/4/06 0:30

< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
<1
<1
< 1
<2
<2

EFFLUENT

8/4/06 0:30

<1
< 1
< 1
< 1
< 1

1
1
1
1
1
1
1
1
2
2

Notes:
ug/L = micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values shaded exceed the Remediation Goal
1 Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an " when the value is the IEPA Class I Groundwater Standard (35 IAC 620.410)
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Table 1
Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Treatment System Monitoring
Page 4 of 6

1 ,1 ,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
Trichioroethene
Vinyl chloride
Total Xylenes

Analyte

1,1,1-Trichloroethane
1,1 ,2-Trichtoroethane
1,1-Dichloroethane
1 , 1 -Dichloroethene
1,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
Trichloroethene
Vinyl chloride
Total Xylenes

Remediation

(M9/L)

200
5

700*
7
5*
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

Remediation
Goal1

(M9'L)
200

5
700*

7
5*
5*
5

70*

700*
5

1000*
100*

5
2*

10000*

INFLUENT

8/4/06 8:00

340
<5
15
<5
<5
<5
<5
11
<5
<5
<5
<5
<5
<10
< 10

INFLUENT

8/4/06 15:00
290
<5
12
<5
<5
<5
<5
8.8
<5
<5
<5
<5
<5
< 10
< 10

INFFLUENT
029 CLP

8/4/06 8:00

350 D
<0.5
28 D
3.3 J

<0.5
<0.5
<0.5

19
<0.5
1.1
0.5
0.5 J
5.4 J

<0.5
<0.51

MIDDLE

8/4/06 15:00
< 1
< 1
< 1
< 1
< 1
<1
<1

<1
< 1
< 1
< 1
< 1
< 1
<2
<2

MIDDLE

8/4/06 8:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/06 15:00
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE
029 CLP

8/4/06 8:00

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.5

<0.5
<0.5
<0.5
<0.5

INFLUENT

8/4/06 16:30
320
<5
14
<5
<5
<5
<5
11
<5
<5
<5
<5
<5
<10
<10

EFFLUENT

8/4/06 8:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/4/06 16:30
<1
<1
<1
< 1
< 1
< 1
<1
<1
<1
<1
< 1
<1
< 1
<2
<2

EFFLUENT
029 CLP

8/4/06 8:00

<0.5
<0.5
<0.5
<0.5
<:0.5
<0.5
<0.5
<0.5

0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

EFFLUENT

8/4/06 16:30
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

INFLUENT

8/4/06 9:30

360
<5
17
<5
<5
<5
<5

12
<5
<5
<5
<5
<5

<10
< 10

INFLUENT

8/4/06 18:30
300
<5
13
<5
<5
<5
<5
8.8
<5
<5
<5
<5
<5

< 10
< 10

MIDDLE

8/4/06 9:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/4/06 18:30
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/06 9:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/06 18:30
<1
< 1
<1
< 1
< 1
<1
<1
<1
< 1
< 1
< 1
< 1
< 1
<2
<2

INFLUENT

8/4/06 11:00

350
<5
16
<5
<5
<5
<5
12
<5
<5
<5
<5
<5

< 10
< 10

INFLUENT

8/4/06 20:00
350
<5
18
<5
<5
<5
<5
10
<5
<5
<5
<5
<5
<10
< 10

MIDDLE

8/4/0611:00

< 1
<1
< 1
< 1
< 1
<1
< 1
<1
< 1
<1
< 1
<1
< 1
<2
<2

MIDDLE

8/4/06 20:00
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1
<1
< 1
<1
<2
<2

EFFLUENT

8/4/06 1 1 :00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/06 20:00
< 1
< 1
< 1
< 1
<1
< 1
< 1
<1
<1
<1
<1
< 1
<1
<2
<2

INFLUENT

8/4/06 12:30

300
<5
13
<5
<5
<5
<5
10
<5
<5
<5
<5
<5

<10
< 10

INFLUENT

8/4/0621:30
390
<5
15
<5
<5
<5
<5
12
<5
<5
<5
<5
<5

< 10
< 10

MIDDLE

8/4/06 12:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/4/0621:30
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/0612:30

<1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/4/0621:30
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

Notes:
pg/L = micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values shaded exceed the Remediation Goal
1 Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I Groundwater Standard (35 IAC 620.410)
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Table 1
Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Treatment System Monitoring
Page 5 of 6

1 ,1 ,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
Trichloroethene
Vinyl chloride
Total Xylenes

Analyte

1,1,1-Trichloroethane
1 .1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Oichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
frichloroethene
Vinyl chloride
Total Xylenes

Remediation

(ug/L)

200
5

700*
7
5*
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

Remediation

Goal'
(ug/L)
200

5
700*

7
5*
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

INFLUENT

8/4/06 23:00

380
<5
15
<5
<5
<5
<5
11
<5
<5
<5
<5
<5
<10
< 10

INFLUENT

8/5/06 5:00

410
<5
14
<5
< 5
<5
<5
11
<5
<5
<5
<5
<5
<10
< 10

MIDDLE

8/4/06 23:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/5/06 5:00

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
<1
<2
<2

EFFLUENT

8/4/06 23:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/5/06 5:00

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
< 1
<2
<2

INFLUENT

8/5/06 0:30

400
<5
14
<5
<5
<5
<5
12
<5
<5
<5
<5
<5
< 10
< 10

INFLUENT

8/5/06 6:30

290
<5
18
<5
<5
<5
<5
11
<5
<5
<5
<5
3.8

< 10
< 10

INFLUENT
039 CLP

8/5/06 0:30

500 D
<0.5
35 D

<0.5
<0.5
<0.5
<20

19
<0.5
< 1.1
0.17 J
<0.53

5.2
<0.5
0.99 J

MIDDLE

8/5/06 6:30
< 1
< 1
< 1
< 1
< 1
<1
<1
<1
< 1
< 1
< 1
< 1
< 1
<2
<2

MIDDLE

8/5/06 0:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/5/06 6:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE 039
CLP

8/5/06 0:30

0.15 J
<0.5
<0.5
<0.5
<0.5
0.18J
<0.5
<0.5
<0.5
<0.5
0.14J
<0.5
<0.5
<0.5

0.077 J

INFLUENT

8/5/06 8:00

400
<5
14
< 5
<5
<5
<5
11
<5
<5
<5
<5
<5
< 10
< 10

EFFLUENT

8/5/06 0:30

<1
<1

1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/5/06 8:00

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
< 1
< 1
< 1
<2
<2

EFFLUENT
039 CLP

8/5/06 0:30

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

EFFLUENT

8/5/06 8:00
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
<1
< 1
<2
<2

INFLUENT

8/5/06 2:00

450
<5
16
<5
<5
<5
<5
12
<5
<5
<5
<5
<5
<10
< 10

INFLUENT

8/5/06 9:30

290
<5
16
2.7
<5
<5
<5
9.9
<5
<5
<5
<5
4.2
< 10
<10

MIDDLE

8/5/06 2:00

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
< 10
< 10

MIDDLE

8/5/06 9:30

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/5/06 2:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/5/06 9:30
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
<1
<2
<2

INFLUENT

8/5/06 3:30

420
<5
15
<5
<5
<5
<5
12
<5
<5
<5
<5
<5
<10
< 10

INFLUENT

8/5/06 1 1 :00

280
<5
16
<5
<5
<5
<5
10
<5
< 5
<5
<5
4

<10
< 10

MIDDLE

8/5/06 3:30

< 1
< 1
< 1

1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE

8/5/06 1 1 :00

< 1
c 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<2
<2

EFFLUENT

8/5/06 3:30

<1
<1
<1
< 1
< 1
<1
< 1
<1
<1
<1
< 1
<1
< 1
<2
<2

EFFLUENT

8/5/06 1 1 :00

< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1
<1
< 1
<2
<2

Notes:
ug/L = micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values shaded exceed the Remediation Goal
1 Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I Groundwater Standard {35 IAC 620.410)
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Table 1
Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Treatment System Monitoring
Page 6 of 6

Analyte

1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
Benzene
Carbon tetrachloride
cis-1 ,2-Dichloroetnene
Ethylbenzene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
rrichloroethene
Vinyl chloride
Total Xylenes

Remediation

Goal1

(M9/D

200
5

700*
7
5*
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

INFLUENT

8/5/06 14:00

230
<5
11
2.8
<5
<5
<5
13
<5
<5
<5
<5
3.4
<10
< 10

MIDDLE

8/5/06 14:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/5/06 14:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

INFLUENT

8/5/06 17:00

220
<5
14
<5
<5
<5
<5
8.9
<5
<5
<5
<5
3.6
< 10
<10

INFLUENT
048 CLP

8/5/06 17:00

320 D
<0.5

19
<0.5
<0.5
< 0 5
<20D

15
<0.5
<0.87
0.1 U
<0.73

3.9
<0.5
0.21J

MIDDLE

8/5/06 17:00

<1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

MIDDLE 048
CLP

8/5/06 17:00

0.58
<0.5
<0.5
<0.5
<0.5
0.45 J
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

EFFLUENT

8/5/0617:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT
048 CLP

8/5/06 17:00

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.5

<0.5
<0.5
<0.5
0.5

INFLUENT

8/5/06 19:00

200
<5
14
<5
<5
<5
<5
7.3
<5
<5
<5
<5
3

< 10
< 10

MIDDLE

8/5/06 19:00

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

EFFLUENT

8/5/06 19:00

< 1
<1
< 1
< 1
<1
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
<2
<2

Notes:

(jg/L = micrograms per liter
D = Result is from a diluted sample
J - Estimated result
Values shaded exceed the Remediation Goal
1 Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I Groundwater Standard (35 IAC 620.410)

COM
P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Pump TestYTech Memo\Tables\Table 1 GW tables.xlslable 1 Pump Test



Table 2
Pre-Pump Test Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Pump Test
SE Rockford
Page 1 of 2

Analyte

1 ,1 ,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CARBON TETRACHLORIDE
CIS-1 ,2-DICHLOROETHENE
ETHYLBENZENE
TETRACHLOROETHENE
TOLUENE
TRANS-1 ,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Remediation
Goal

(M9/L)
200

5
700*

7
5*
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

A4-MW130A

7/27/2006
190 D
<0.5

14
3.3

<0.5
<0.5
<0.5

12
<0.5

0.33 J
<0.5
<0.5

1.9
<0.5
<0.5

A4-MW130B

7/27/2006
32 D
<0.5

11
2.5

<0.5
<0.5

<0.50
17

<0.5
<0.5
<0.5
<0.5

1.7
<0.5
<0.5

A4-MW22A

7/27/2006
18

<0.5 J
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

A4-MW22B

7/27/2006
< 11
<0.5

7.5
<0.5
<0.5
<0.5
<0.5

11
<0.5

<0.5 J
<0.5
<0.5

1.5
<0.5
<0.5

A4-MW401A

7/28/2006
470 D

0.73
19

4.6
<0.5
<0.5
<0.5

1.6
<0.5

<0.5 J
<0.5
<0.5

3.2
<0.5
<0.5

A4-MW401B

7/28/2006
< 11
<0.5

12
2.2

<0.5
<0.5
<0.5

17
<0.5

<0.5 J
<0.5
<0.5

1.8
<0.5
<0.5

Notes:
|jg/L = micrograms per liter
Groundwater results given in micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values in boldface with dark borders exceed the Remediation Goal
Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I groundwater standard (35 IAC 620.410)
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Table 2
Pre-Pump Test Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Pump Test
SE Rockford
Page 2 of 2

Analyte

1 ,1 ,1-TRICHLOROETHANE
1 ,1 ,2-TRICHLOROETHANE
1 ,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1 ,2-DICHLOROETHANE
BENZENE
CARBON TETRACHLORIDE
CIS-1 ,2-DICHLOROETHENE
ETHYLBENZENE
TETRACHLOROETHENE
TOLUENE
TRANS-1 ,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Remediation
Goal

(M9/L)

200

5
700*

7

5*
5*
5

70*
700*

5
1000*
100*

5

2*
10000*

A4-MW32

7/27/2006
14

<0.5
14

2.8

<0.5
<0.5
<0.5
16 D
<0.5

0.34 J
<0.5
0.3 J
2.6 J
<0.5
<0.5

A4-EW-01

7/28/2006
380 D
<0.5
40 D

2.5

<0.5
<0.5
<0.5

4.2
<0.5

<0.5 J
<0.5
<0.5

2.4

<0.5
<0.5

A4-EW-02

7/28/2006
1300 D

1.6
56 JD
9.3 J
<0.5
<0.5
<0.5
6.1 J
<0.5

0.51 J
<0.5
<0.5

9.4

<0.5
<0.5

A4-EW-03

NS

NS
NS

NS

NS
NS
NS
NS
NS
NS
NS
NS

NS

NS
NS

Notes:
ug/L = micrograms per liter
Groundwater results given in micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values in boldface with dark borders exceed the Remediation Goal
Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I groundwater standard (35 IAC 620.410)
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Table 3
Post Pump Test Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Pump Test
SE Rockford
Page 1 of 2

Analyte

1 ,1 ,1-TRICHLOROETHANE
1 ,1 ,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CARBON TETRACHLORIDE
CIS-1 ,2-DICHLOROETHENE
ETHYLBENZENE
TETRACHLOROETHENE
TOLUENE
TRANS-1 ,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Remediation
Goal
(M9/L)
200

5
700*

7
5*
5*
5

70*
700*

5
1000*
100*

5
2*

10000*

A4-MW130A

8/8/2006
110D
<0.5

13
2.9

<0.5
<0.5
<0.5

14
<0.5
<0.5
<0.5
<0.5

1.8
<0.5

<0.5 J

A4-MW130B

8/8/2006
53 D
<0.5

13
2.9

<0.5
<0.5
<0.5
14 D
<0.5
<0.5
<0.5
<0.5

2.4
<0.5

<0.5 J

A4-MW22A

8/9/2006
17

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5 J

A4-MW22B

8/9/2006
11

<0.5
8

1.6
<0.5
<0.5
<0.5

16
<0.5
<0.5
<0.5
<0.5

1.7
<0.5

<0.5 J

A4-MW401A

8/9/2006
460 D

0.6
18

5.1
<0.5
<0.5
<0.5

1.7
<0.5
<0.5
<0.5
<0.5

4.1
<0.5

<0.5 J

A4-MW401B

8/9/2006
13

<0.5
13

2.4
<0.5
<0.5
<0.5
21 D
<0.5
<0.5
<0.5
<0.5

2.2
<0.5

<0.5 J

Notes:
|jg/L = micrograms per liter
Groundwater results given in micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values in boldface with dark borders exceed the Remediation Goal
Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I groundwater standard (35 IAC 620.410)

COM
P \1681IEPA\SE_Rockford\Remedial Design\Area 4\Pump Tesl\Tech Memo\Tables\Tables 2 and 3 gw tables xls



Table 3
Post Pump Test Analytical Results for Target Volatile Organic Compounds

August 2006 Area 4 Pump Test
SE Rockford
Page 2 of 2

Analyte

1 ,1 ,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CARBON TETRACHLORIDE
CIS-1 ,2-DICHLOROETHENE
ETHYLBENZENE
TETRACHLOROETHENE
TOLUENE
TRANS-1 ,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Remediation
Goal
(M9/L)

200

5
700'

7
5*
5*
5

70*

700*
5

1000"
100*

5

2*
10000*

A4-MW32

8/8/2006
13

<0.5
13

2.8
<0.5
<0.5
<0.5
SOD

<0.5
<0.5
<0.5
<0.5

2.9

<0.5
<0.5 J

A4-EW-01

8/9/2006
63 D
<0.5

9.1
<0.5
<0.5
<0.5
<0.5

11

<0.5
<0.5
<0.5
<0.5

1.8

<0.5
<0.5 J

A4-EW-02

8/9/2006
550 D

1.1
<40D

3.9
<0.5
<0.5
<0.5

12

<0.5
<0.5
<0.5
<0.5

5.6

<0.5
<0.5 J

A4-EW-03

8/9/2006
1300 D

0.57
< 100 D

3.4
<0.5
<0.5
<0.5

<100D
2.4

5.4

2.3
<0.5

12

< 0.5
<20.8 J

Notes:
ug/L = micrograms per liter
Groundwater results given in micrograms per liter
D = Result is from a diluted sample
J = Estimated result
Values in boldface with dark borders exceed the Remediation Goal
Remediation Goal as listed in the ROD or subsequently added by IEPA, unless noted with an * when the value is the IEPA Class I groundwater standard (35 IAC 620.410)

COM
P:\1681IEPA\SE_Rockforcf\Remedial DesigrMrea 4\Pump TestMech MemoVTablesMables 2 and 3 gw lables.xls
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Figure 3
Aquifer Step-Drawdown Test Results at EW-2

August 1, 2006
SE Rockford Source Area 4
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Boring Logs and Well Construction Details



CAMP DRESSER & McKEE

COM
125 South Wacker Drive, Suite 600
Chicago. Illinois 60606

Client: Illinois EPA

Project Location: Rockford, IL

Drilling Contractor: Boart Longyear

Drilling Method/Rig: RotoSonic/Sonic Rig

Drillers: Roy Buckenburger

Drilling Date: Start: 7/17/06 End: 7/18/06

Borehole Coordinates:

N 2,030,769.21 E 2,594,722.99

BOR
C O N

ING LOG
S T R U C T I

Sheet 1

& W E L L
O N D E T A I L

of 3

EW-01
Project Name: SE

Project Number:

Rockford - Area 4

1681-44102

Surface Elevation

Total Depth (ft.):

(ft.): 730.58

65

Depth to Initial Water Level (ft. BGS):31.5

Development Method: Surge and Pump

Field Screening Instrument: PID

Logged By: Daniel Cooper

Development Date: Start 7/20/06 End 7/24/06

o

5 >—
00

Sample
Number

I

j

SN

SN

1

2

0)
E o,

£ a) 3

]E
b_

0.7

1.6

2.1

1.9

o. o>»!
o —

~
0) ;=-

E S>
5|

OL

60/60

20/12

c

ll
S&
w 8

Q

SP

SM

SP

SP

Top of Riser Elevation (ft.): 730 34

Material
Description

o
.C i-n

|°

_

Elev.
Depth

(ft.)

Top

730.6
Asphalt and gravel ^^g 0

•
1I

Fine SAND, brown to dark brown, little )••'•. v ;•:]
medium sand and silt, loose, moist, no
odor

Sandy SILT, dark brown to very dark
brown, trace gravel, loose, slightly
moist, no odor

Fine SAND, dark orangish brown, some
medium sand, no fines, loose, slightly
moist, no odor

Fine to medium SAND, light yellowish
brown, well sorted, loose, slightly moist,
no odor

EXPLANATION OF ABBREVIATIONS

DRIU.IVG METHODS. SAMPLING TYPES
HSA - Hollow Stem Auger A3 Auger/Grab Sample
SS* - Solid Stem Auger CS California Sampler
H>, - Hand Auger BX 1.5" Rock Core
AR • AirRolary NX 2.1" Rock Core
DTP. - Dual Tube Rotary GP Geoprobe
Ff? -- Foam Rotary HP Hydro Punch
MH - Mud Rotary SS Split Spoon
RC - Reverse Circulation ST Shelby Tube
C1 - Cable Tool WS Wash Sample
JET . Jetting OTHER:
D - Driving AGS - Above Ground

ĵ DTS - Drill Through Casing Surface

"

725.6
5

-

720.6
10

-

-

715.6

Well Construction
Detail

Protective Casing
of Riser @ 730.34 ft.

Ground Surface ^

Concrete to surface

6-inch, Schedule 80
PVC casing

Cement - Bentonite
Grout (Aquagel

Gold Seal -
Bentonite powder

and Portland
cement)

6 I

X £

vV

/,

pfy
&

$>

%

P

1

1%

1

1

1
1î

m >

\
\
\

^

\

<
>.
'/

1
<

5\
>

/.
<
>,
ti

i</,iI
I11\ss
*

St.

730.1
0.5

727.6
3.0

REMARKS

Reviewed by: Date:



CAMP DRESSER & McKEE Sheet 2 of 3

î\IUI B O R I N G LOG & W E L L
Wi/IYI C O N S T R U C T I O N D E T A I L
1 25 South Wacker Drive, Suite 600 _ ... .
Chicago, Illinois 60606 bW-U1

Client: Illinois EPA Project Name: SE Rockford - Area 4

Project Location: Rockford, IL Project Number: 1681-44102

E >,

SN

SN

2

£ SN
3
J

S
3

Sample
Number

3

4

5

* I
r

I

* L

c
m

1^1— a>S
32*

IT

2.2

0.8

2.3

3.2

4.1

4.4

2.5

0.8

0.9

1.1

m w
Q. 0)

S2 0
f c
o —

f-

S
am

pl
e

R
ec

ov
er

y 
(ii

20/121

20/121

20/12

c

S
tr

at
um

D
es

ig
na

tio

SP

SP

Material
Description

Same as above

Fine to medium SAND, light yellowish
brown, trace gavel, loose, slightly moist,
no odor

Same as above

Wet at 33 feet bgs

Coarse SAND, light yellowish brown,
moderatley sorted, subangular grains,
loose, wet, no odor

CJ

Bo
Elev.
Depth

(ft.)

715.6
15

-

L

-

-

710.6
20

-

-

705.6
25

-

-

-

-

700.6
30

-

•"

695.6
35

-

690.6
40

" "

~

-

685.6

Well Construction
Detail

^ ̂11Rs ^
11
fcSd IsSi

Bentonite Seal - • •
medium chips • H

M

M
M H 707.6n ^-23,

#90 Red Flint Filter
Pack Sand

#80 slot V-wire PVC
screen

E

E

E

E

E

1

~
1 —
—

E

E

—

E

|
—

1

-

705.6
"25.0



CAMP DRESSER & McKEE Sheet 3 of 3

f*l\IUI B O R I N G LOG & W E L L
WI/IYI C O N S T R U C T I O N D E T A I L
1 25 South Wacker Drive, Suite 600 I-\A/ rv4
Chicago, Illinois 60606 LW-UI

Client: Illinois EPA Project Name: SE Rockford - Area 4

Project Location: Rockford, IL Project Number: 1681-44102

0)

II
C/3

SN

SN

Sample
Number

6

7

Fi
el

d 
In

st
ru

m
en

t
R

ea
di

ng
(p

pm
)

0.3

0.2

0.4

0.6

fll C/J
Q. <U

_o — S
am

pl
e

R
ec

ov
er

y 
(in

.)

20/121

20/121

S
tr

at
um

D
es

ig
na

tio
n

SP

SP

GP

SP

ML

CL

Material
Description

Coarse SAND, light yellowish brown,
with fine gravel, subangular grains,
loose, wet, no odor

GRAVEL, with coarse sand, loose, wet,
no odor

Medium to coarse SAND, light yellowish
brown, trace gravel, loose, wet, no odor

Very fine Sand, light yellowish brown,
well sorted, loose, wet, no odor

CLAY, dark gray, clay with some silt,
very stiff, moderately plastic, no odor

o

H
5

^

G> -D.

te
o ^>oQc
0 I \

^

Elev.
Depth

(ft.)

685.6
45

680.6
50 1

-

675.6
55

-

670.6
60

-

665.6
65

660.6
70

~

6556

Well Construction
Detail

1 foot sump

I

—

EE

E;

~~^

~

~

~

~

1i&8

1

670.6
60.0

669.6
61.0

665.6
65.0

ii

j

i



CAMP DRESSER & McKEE

COM
125 South Wacker Drive, Suite 600
Chicago, Illinois 60606

Client: Illinois EPA

Project Location: Rockford, IL

Drilling Contractor: Boart Longyear

Drilling Method/Rig: RotoSonic/Sonic Rig

Drillers: Roy Buckenburger

Drilling Date: Start: 7/18/06 End: 7/19/06

Borehole Coordinates:

N 2,030,740.85 £2,594,724.99

BOR
C O N

ING LOG
S T R U C T I

Sheet 1 of 3

& WELL
O N D E T A I L

EW-02

Project Name: SE

Project Number:

Rockford - Area 4

1681-44102

Surface Elevation

Total Depth (ft.):

(ft.): 730.56

65

Depth to Initial Water Level (ft. BGS):31 5

Development Method: Surge and Pump

Field Screening Instrument: PID

Logged By: Daniel Cooper

Development Date: Start 7/24/06 End 7/26/06

0)

f §•E >>
ro 1—
00

SN

SN

Sample
Number

1

2

c
V

ie
ld

 I
n
st

ru
m

R
e

a
d

in
g

(p
pm

)

u_

0.9

1.3

1.6

0.8

QJ cn
Q. 0)

«ois
65 <°

r~

S
am

pl
e

R
ec

ov
er

y 
(ii

60/60

20/121

c

S
tr

at
um

D
es

ig
na

tio

SM

SP

Top of Riser Elevation (ft.): 730.15

Material
Description

o

B
CD

_

Elev.
Depth

(ft.)

Top

730.6
Asphalt and gravel ^^| 0

•
i

Sandy SILT, dark brown to very dark FKTvT
brown, some medium to coarse sand
and trace gravel, loose, slightly moist,
no odor

Fine to medium SAND, brownish yellow
to light yellowish brown, well sorted.
loose, slightly moist, no odor

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS SAMPLING TYPES.
HSA - Hollow Stem Auger AS - Auger/Grab Sample
SSA - Solid Stem Auger CS - California Sampler
HA • Hand Auger BX - 1 5" Rock Core
AR - Air Rotary NX - 2.1" Rock Core
DTR - Dual Tube Rotary GP - Geoprobe
FR - Foam Rotary HP - Hydro Punch
MR - Mud Rotary SS - Split Spoon
RC - Reverse Circulation ST - Shelby Tub9
CT • Cable Tool WS - Wash Sample
JET - Jetting OTHER'
D - Driving AGS - Above Gro
DTC - Dnll Through Casing Surface

und
Reviewed by:

-

725.6
5

-

-

-

"

720.6
10

-

'•' 715.6

Well Construction
Detail

Protective Casing
of Riser® 730.15 n.

Ground Surface ^A

Concrete to surface

6-inch, Schedule 80
PVC casing

Cement - Bentonite
Grout (Aquagel

Gold Seal -
Bentonite powder

and Portland
cement)

6
•< /•

i%
1
1111
1
1
1i«

%I11i

"

_ a
»
$
i%
sx

I8
1p
r/

\
1
1i§

%111

ht
730.1

"0.5

727.6
"3.0

i
REMARKS

Date:



CAMP DRESSER & McKEE Sheet 2 of 3

f*r\IUI B O R I N G LOG & W E L L
WUIVI C O N S T R U C T I O N D E T A I L
125 South Wacker Drive, Suite 600 _ ... __
Chicago, Illinois 60606 t W-02

Client: Illinois EPA Project Name: SE Rockford - Area 4

Project Location: Rockford, IL Project Number: 1681-44102

0)

II

SN

SN

SN

Sample
Number

3

4

5

Fi
el

d 
In

st
ru

m
en

t
R

ea
di

ng
(p

pm
)

1.9

2.5

1.4

3.6

3.9

4.1

3.4

1.8

0.9

0) (/)
Q_ <U

M 0
f c
o — S

am
pl

e
R

ec
ov

er
y 
(in

.)

20/121

20/121

20/12

S
tra

tu
m

D
es

ig
na

tio
n

SP

SP

Material
Description

Same as above

Fine to medium SAND, light yellowish
brown, trace gavel, loose, slightly moist,
no odor

Same as above

Medium SAND, light yellowish brown to
brownish yellow, moderatley sorted with
fine and coarse sand, loose, wet, no
odor

o

B
0

Elev.
Depth

(ft.)

715.6
15

_

-

710.6
20

-

-

705.6
25

-

-

700.6
30

.

695.6
35

-

690.6,
40

685.6

Well Construction
Detail

II
Bentonite Seal - Hj •

medium chips • •

• •

1 1"
#90 Red Flint Filter

Pack Sand

#80 slot V-wire PVC
screen
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E
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E

• JE

I
E
et
p;

|
•

705.6
25.0



CAMP DRESSER & McKEE Sheet 3 of 3

<*niUI B O R I N G LOG & W E L L
WIVI C O N S T R U C T I O N D E T A I L
125 South Wacker Drive, Suite 600 _. . _ _
Chicago. Illinois 60606 bW-U^

Client: Illinois EPA Project Name: SE Rockford - Area 4

Project Location: Rockford, IL Project Number: 1681-44102

CD

£8.t >,
£H

SN

SN

Sample
Number

6

7

Fi
el

d 
In

st
ru

m
en

t
R

ea
di

ng
(p

pm
)

0.2

0.3

0.4

.0.2

B
lo

w
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pe
r

6 
In

ch
es

S
am
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e

R
ec

ov
er

y 
(in

.)

20/121

20/12

S
tra

tu
m

D
es

ig
na

tio
n

SP

SP

GP

SP

( ML

ML

Material
Description

Same as above

Coarse SAND, light yellowish brown,
with medium sand and trace gravel, no
fines, loose, wet, no odor

GRAVEL, with coarse sand and trace
medium sand, loose, wet, no odor

Medium to coarse SAND, light yellowish
brown, trace gravel, loose, wet, no odor

Very fine silty Sand, light yellowish
brown, well sorted, loose, wet, no odor

Very fine silty Sand, gray, well sorted,
loose, wet, no odor

0

Ise>

o^i^

>•&•<
>o 0

Ooc
5'0>°<
5o C)
oOC

5'U°<
-fe D

Ooc

Elev.
Depth

(ft.)

685.6
45

680.6
50

675.6
55

670.6
60

665.6
65

660.6j
70

-

655.6

Well Construction
Detail

1 foot sump

|

I

-

E

E

E

E
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E
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"59.5

670.1
60.5

665.6
"65.0



CAMP DRESSER & McKEE

COM
125 South Wacker Drive, Suite 600
Chicago, Illinois 60606

Client: Illinois EPA

Project Location: Rockford, IL

Drilling Contractor: Boart Longyear

Drilling Method/Rig: RotoSonic/Sonic Rig

Drillers: Roy Buckenburger

Drilling Date: Start: 7/20/06 End: 7/24/06

Borehole Coordinates:

N 2,030,712.81 £2,594,726.13

Development Date: Start 7/27/06 End 8/8/06

01II
<o h-

SN

SN

Sample
Number

1

2

c
0)
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u_
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S
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um

es
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BOR
C O N

ING LOG
S T R U C T I

Sheet 1 of 3

& W E L L
ON D E T A I L

EW-03
Project Name: SE Rockford - Area 4

Project Number: 1681-44102

Surface Elevation (ft.): 730.42

Total Depth (ft.): 65

Depth to Initial Water Level (ft. BGS):31.5

Development Method: Surge and Pump

Field Screening Instrument: PID

Logged By: Daniel Cooper

Top of Riser Elevation (ft.): 730.15

Material
Description

o

Is
0

Elev.
Depth
(ft.)

Top

730.4
Asphalt and gravel ^^J 0

Sandy SILT, dark brown •to very dark My
brown, trace gravel, loose, slightly
moist, no odor

Fine to medium SAND, brownish yellow
to light yellowish brown, no gravel, well
sorted, loose, slightly moist, no odor

EXPLANATION OF ABBREVIATIONS

DRILUNG METHODS SAMPLING TYPES:
HSA - Hollow Stem Auger AS - Auger/Grab Sample
SSA - Solid Stem Auger CS - California Sampler
HA • Hand Auger BX - 1.5" Rock Core
AR - Air Rotary NX - 2.1 "Rock Core
DTR • Dual Tube Rotary GP - Geoprobe
FR • foam Rotary HP - Hydro Punch
MR - Mud Rotary SS - Split Spoon
RC - Reverse Circulation ST . Shelby Tube
CT - Cable Tool ws - Wash Sample
JET . Jetting OTHER
D • Driving AGS - Above Gro
DTC - Dnll Through Casing Surface
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5

-

-

720.4
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715.4

Well Construction
Detail

Protective Casing
of Riser® 730. 15 ft.

Ground Surface ^t

Concrete to surface

6-inch, Schedule 80
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PZ-01

D E T A I L

Client: Illinois EPA

Project Location: Rockford, IL

Project Name: SE Rockford - Area 4

Project Number: 1681-44102

Drilling Contractor: RW Collins

Drilling Method/Rig: Direct-Push/5600 Geoprobe

Drillers: Luis Ramierez

Drilling Date: Start: 7/24/06 End: 7/24/06

Borehole Coordinates:

N 2,030,726.89 £2,594,725.34

Development Date: Start NA End

Surface Elevation (ft.): 730.51

Total Depth (ft.): 45

Depth to Initial Water Level (ft. BGS):31.5

Development Method: Surge and Pump

Field Screening Instrument: PID

Logged By: Daniel Cooper

Top of Riser Elevation (ft.): 730 26
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Project Name: SE Rockford - Area 4

Project Number: 1681-44102
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Client: Illinois EPA

Project Location: Rockford, IL

Drilling Contractor: RW Collins

Drilling Method/Rig: Direct-Push/5600 Geoprobe

Drillers: Luis Ramierez

Drilling Date: Start: 7/24/06 End: 7/24/06

Borehole Coordinates:

N 2,030,699.01 E 2,594,726.72

Development Date: Start NA End

0)

II Sample
Number

I
!=- <

Fi
el

d 
In

st
ru

m
en

t
R

ea
di

ng
(p

pm
)

m vt
Q. <U

2. ~~ Sa
m

pl
e

R
ec

ov
er

y 
(in

.)
St

ra
tu

m
D

es
ig

na
tio

n

Sheet 1 of 2

E Z O M E T E R
D N S T R U C T I O N D E T A I L

^-02

Project Name: SE Rockford - Area 4

Project Number: 1681-44102

Surface Elevation (ft.): 730.58

Total Depth (ft.): 45

Depth to Initial Water Level (ft. BGS):31.5

Development Method: Surge and Pump

Field Screening Instrument: PID

Logged By: Daniel Cooper

Top of Riser Elevation (ft.): 730 34
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3J EXPLANATION OF ABBREVIATIONS

j DRILLING METHODS SAMPLING TYPES'.
-, HS4 - Hollow Stem Auger AS - Auger/Grab Sample
i SSA - Solid Stem Auger CS - California Sampler
^ HA - Hand Auger BX - 1.5" Rock Core
< AR - Air Rotary NX - 21" Rock Core
i DTK • Dual Tube Rotary GP - Geoprobe
* R? . Foam Rotary HP - Hydra Punch
r: MR - Mud Rotary SS . Split Spoon
" j RC - Reverse C rculation ST . Shelby Tube
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Project Name: SE Rockford - Area 4

Project Number: 1681-44102
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Client: Illinois EPA

Project Location: Rockford, IL

Drilling Contractor: RW Collins

Drilling Method/Rig: Direct-Push/5600 Geoprobe

Drillers: Luis Ramierez

Drilling Date: Start: 7/24/06 End: 7/24/06

Borehole Coordinates:

N 2,030,740.71 £2,594,714.74

Development Date: Start NA End
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Project Name: SE Rockford - Area 4

Project Number: 1681-44102

Surface Elevation (ft.): 730.43

Total Depth (ft.): 45

Depth to Initial Water Level (ft. BGS):31 5

Development Method: Surge and Pump

Field Screening Instrument: PID

Logged By: Daniel Cooper

Top of Riser Elevation (ft.): 730.19
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Appendix B
Laboratory Reports from New Age/Landmark Mobile Laboratory Services for:

Treatment System Monitoring

(Included on CD ROM)

















































































































































































































































































































































































































































































































































































































































































































































Appendix C
CLP Analytical and Data Validation Reports for:

Pre-Pump Test Sampling
Treatment System Monitoring

Post-Pump Test Sampling

(Included on CD ROM)























































































































































































































































































































































































































































































































Appendix D
Aquifer Testing Groundwater Level Data for:

Pre-Pump Test Water Level Measurements
Pump Test Water Level Measurements

Post-Pump Test Water Level Measurements



Figure D-1
MW22A - Continuous Water Level and Barometric Pressure Measurements
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Figure D-2
MW32 - Water Level and Barometric Pressure Measurements

Collected Prior to Aquifer Performance Test
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Figure D-3
MW401B - Water Level and Barometric Pressure Measurements

Collected Prior to Aquifer Performance Test
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Figure D-4
MW130B - Continuous Water Level and Barometric Pressure Measurements

Collected Prior to Aquifer Performance Test
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Figure D-5
EW-2 - Groundwater Level Measurements

during Constant Rate Pump Test
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Figure D-6
EW-3 - Groundwater Level Measurements

during Constant Rate Pump Test
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Figure D-7
MW-32 - Groundwater Level Measurements

during Constant Rate Pump Test
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Figure D-8
PZ-1 - Groundwater Level Measurements

during Constant Rate Pump Test
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Figure D-9
PZ-2 - Groundwater Level Measurements

during Constant Rate Pump Test
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Figure D-10
Manual Groundwater Level Measurements

during Constant Rate Pump Test
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Figure D-11
EW-2 - Groundwater Level Measurements

during Aquifer Performance Test Recovery Period
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Figure D-12
EW-3 - Groundwater Level Measurements

during Aquifer Performance Test Recovery Period
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Figure D-13
MW32 - Groundwater Level Measurements

during Aquifer Performance Test Recovery Period
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Figure D-14
PZ-1 - Groundwater Level Measurements

during Aquifer Performance Test Recovery Period
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Figure D-15
PZ-2 - Groundwater Level Measurements

during Aquifer Performance Test Recovery Period
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Figure D-16
Manual Groundwater Level Measurements

during Recovery Period
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Appendix E
Technical Memorandum

Southeast Rockford, Illinois Area 4 Ground-water Modeling
Pumping Test Evaluation & Remedial Simulations, November 2006
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SE Rockford Groundwater Modeling
Technical Memorandum: Pumping Test Evaluations

& Remedial Simulations

Introduction
The existing groundwater flow model of the Southeast Rockford, Illinois area was
used to simulate and evaluate proposed remedial pumping in Area 4. The model was
updated and refined based on new Area 4 boring logs and data collected during the
aquifer performance test (pump test) conducted in Area 4 in August of 2006. Model
updates, calibration and application are summarized in this memorandum.

2.0 Previously Developed Regional Model
As part of the 1994 Phase II Remedial Investigation (1994 RI), COM developed a
regional groundwater model of the Southeast Rockford area. The purpose of the
model was to: 1) test hypotheses regarding location and timing of contaminant
releases; 2) project future contaminant concentrations to support risk assessment; 3)
improve remediation design by enabling testing of alternative designs; and 4) provide
an effective communication tool used to convey groundwater flow concepts related to
that area. The regional model extends well beyond Area 4 in all directions and covers
approximately 170 square miles. The grid boundaries were chosen to coincide with
either surface water divides or major surface water features. Figure 1 shows the
regional model area, grid, and the major surface water bodies.

The 1994 model consisted of 5 layers (6 levels). The hydrogeologic units of the
Southeast Rockford area are represented as follows in the model, starting with the
model base: Dolomite-Shale (Layer 1), St. Peter Sandstone (Layer 2), Glenwood
Formation (Layer 3), Galena-Plattville Formation (Layer 4), and surficial
unconsolidated deposits (Layer 5), which include valley deposits, transition deposits,
and east valley deposits. Aquifer properties (horizontal hydraulic conductivity,
vertical hydraulic conductivity, and specific yield) were assigned to model layers to
represent the hydraulic characteristics of different stratigraphic layers. A cross-section
showing this regional model stratigraphy is presented in Figure 2.

The 1994 regional model was calibrated to an October 26,1993 round of water level
measurements.

3.0 Refining the Regional Model at Area 4
Based on information in the 1994 RI and newly collected data, the regional model was
refined to provide a more detailed representation of the aquifer at Area 4. Refining
the original model in the vicinity of Area 4 included:

• Extending the high conductivity valley deposits to include Area 4.

• Adding layers to provide a more detailed representation of the stratigraphy
shown in the new Area 4 boring logs.

• Increasing grid discretization in the area of the pump test and proposed remedial
pumping.

Novemta- ZX*



SE Rockford Area 4 Groundwater Modeling
Technical Memorandum: Pumping Test Evaluations

& Remedial Simulations

In the original model, the valley deposits (with an effective horizontal conductivity of
140 ft/ day) terminated west of Area 4. Based on the Area 4 boring logs and a cross-
section in the 1994 RI (Attachment I), these valley deposits were extended eastward to
include Area 4.

Three groundwater wells (EW-1, EW-2, and EW-3) and three piezometers (PZ-1, PZ-2,
and PZ-3) were installed in Marshall Street, approximately 200 feet northwest of the
former loading dock area and used for conducting the pump test. The boring logs for
these wells/piezometers indicate that an aquitard made up of a silty, fine-grained
sand was encountered approximately 60 ft. below ground surface (bgs). The borings
did not extend below this aquitard. This aquitard (approximately 15 ft thick) was also
shown in the cross-section in Attachment I. Fine sand is indicated in the Attachment I
cross-section below the aquitard. Coarse sand is indicated above the aquitard.

Based on the boring logs, the soils above the aquitard consist of a fining upward
depositional sequence with a sandy gravel base underlying a coarse sand layer under
a medium to fine sand layer at the water table (which is at approximately 31 feet bgs).
In order to simulate the aquitard and the aquifer with the fining up sequence, four
layers were added to the model.

In the revised model, Layers 1 through 4 are the same as they were in the original
model. In Area 4, the top five layers represent the following: transition deposits,
consistent with the fine sand below the aquitard (Layer 5); 15 ft. thick aquitard (Layer
6); sand and gravel aquifer (Layer 7); coarse sand aquifer (Layer 8); and medium to
fine aquifer (Layer 9). Figure 3 shows these revised model layers in cross-section
through Area 4.

The grid in the original model had nodes spaced approximately 50 feet apart. Since
wells used to observe drawdown during the pump test were as close as 10 feet from
the extraction well, further discretization was added to the grid in Area 4. The new
grid (shown in Figure 4) has nodes near the pump test wells spaced approximately 3
feet apart. This makes it possible to discern the affects of pumping very close to the
extraction well.

4.0 Model Calibration & Sensitivity Analyses in Area 4
Hydraulic properties assigned to the surficial aquifer were adjusted until a reasonable
match with observed data was achieved. The hydraulic conductivity calculated using
the Neuman or Theis method (Attachment II) was used as a starting point in the
calibration process. Time histories of simulated drawdown were compared with
observed data to evaluate the ability of the model to simulate the aquifer's response to
pumping and recovery during the aquifer performance test.

Two versions of the model were developed and calibrated until the model response
effectively matched the observed response in the aquifer. One version of the model
represents the surficial aquifer above the aquitard as a homogenous unit with the
same hydraulic properties for the entire thickness of the aquifer. This representation
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is consistent with the assumptions of the Neuman and Theis analytical methods. The
other version of the model represents the fining up sequence that was observed in the
boring logs. Each calibrated version of the model had the following aquifer
properties:

Homogenous properties: Kh = 575 ft/day; Kv = 57 ft/day; Sy = 0.2

Fining-up properties: (top) Kh = 150 ft/day; Kv = 15 ft/day;Sy = 0.2

(middle) Kh = 450 ft/day; Kv = 45 ft/day; Sy = 0.2

(bottom) Kh = 1600 ft/day; Kv = 160 ft/day; Sy = 0.2

As mentioned above, the water levels in the original model were calibrated to October
1993 water levels. To reasonably reproduce water levels measured prior to the
August 2006 pump test, the Rock River specified heads were reduced 2.5 feet (based
on River Gage RAB12 in the Rock River at Auburn Street in Rockford) and the
recharge rate was reduced from 15 in/year to 11.7 in/year. Figure 5 shows simulated
pre-pump test water table contours along with pre-pump test water level
measurements posted at monitoring well locations. There is reasonably good
agreement between the simulated and measured water levels. Also, the magnitude
and direction of the simulated gradient from the wells adjacent to the site (EW1, PZ3,
MW401) to downgradient monitoring wells MW22A and MW130B is reasonably
consistent with the gradient indicated by the water level measurements. A vector
indicating the gradient direction triangulated from the measured water levels is
shown in Figure 5. The magnitude of the gradient is approximately 0.0015.

Time-history plots showing the observed and simulated data for the August 2006
pump test are given in Attachment III. The agreement between simulated and
observed drawdown and recovery at the monitoring wells is generally very good.
Similar calibration results were achieved using either the homogenous properties or
the fining-up properties because the pump test well fully penetrates the saturated
zone above the aquitard. The calibrated horizontal hydraulic conductivity for the
homogeneous property version of the model is consistent with the results of the
Neuman and Theis analyses.

A number of sensitivity simulations were performed on the Southeast Rockford
groundwater model to test and understand the effects of parameter changes on model
calibration. Based on the sensitivity analyses, the model in Area 4 shows a notable
response to changes in horizontal hydraulic conductivity and specific yield in the
aquifer. Very little sensitivity was observed when changes were made to the vertical
hydraulic conductivity or properties of the aquitard.

5.0 Simulation of Remedial Alternatives
Numerous steady state model simulations were made for different pumping well
configurations and pumping rates. Capture zones were developed for these
simulations and compared with the approximate extent of the 1,1,1-TCA plume
developed for the Area 4 phase II pre-design.
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& Remedial Simulations

The vertical distribution of groundwater contamination was established by Geoprobe
profiling (sampling of soil and groundwater) and through one round of sampling at
the multi-level well (MLW01). The data indicated that the contamination in this area
occurs mostly within 10 feet of the water table. Thus, some pumping scenarios were
developed which focus on capturing this depth interval.

Although a lower recharge rate was used to calibrate to the August 2006 pump test, in
order to be conservative, the higher October 1994 recharge rate was used for
simulating remedial scenarios. The version of the model that represents the fining
upward sequence above the aquitard as indicated by the Area 4 boring logs was used
for developing the capture zones.

Water table capture zones for the following remedial scenarios are presented:

• Pumping 20 GPM from the full screen length at each of the three extraction wells
(EW-1, EW-2, and EW-3). Figure 6

• Pumping 20 GPM from the top 10 feet of screen at each of the three extraction
wells. Figure 7

• Pumping 10 GPM from the top 10 feet of screen at each of the three extraction
wells. Figure 8

• Pumping 60 GPM from the full screen length at EW-3 (southern most extraction
well). Figure 9

• Pumping 30 GPM from the top 10 feet of screen at EW-3. Figure 10

The approximate plume extent is also shown in Figures 6 through 10. In each case,
the simulated capture zone encompasses the approximate plume extent.

6.0 Summary
The Southeast Rockford regional groundwater flow model developed for the 1994 RI
was refined in the vicinity of Area 4 and calibrated locally to the August 2006
pumping test conducted in Area 4. The updated model was used to estimate the
capture zone achieved by Area 4 remedial pumping at different rates and using
different wells. Although the pump test data indicates limited drawdown at wells
close to the extraction well pumping at 125 GPM, the remedial pumping simulations
indicate that pumping 45 to 60 GPM, depending on well configuration, is sufficient to
provide capture of the estimated extent of the 1,1,1-TCA plume at the former Swebco
site.
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ATTACHMENT I

Cross-Section from 1994 Remedial Investigation Report
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ATTACHMENT II

Hydraulic Conductivity Calculated from Pump Test Data



Table 1 Summary

Well
EW-2
PZ-01
PZ-02
PZ-03
EW-3
MW-32
EW-1
MW401A
MW401B
MW22A
MW130B

Type
Pumping Well
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation

Distance
to

Pumping
Well (Ft)

14
42
10
28

429
28
30
35

158
295

Analysis Method
Not analyzed
Neuman
Neuman
Theis - late time
Neuman
Neuman
Theis - late time
Theis - late time
Theis - late time
Theis - late time
Theis - late time

Transmissitity
(ftA2/day)

18200
17200
19100
14200
18400
19300

Storage
Coefficient

HBBMMBBKr~"̂ ^

0.01
0.43
0.08

i9ioon d;i9'
19700 i
18600
19200

0.07
0.05

Comments



ATTACHMENT III

Time-History Plots Showing Observed and Simulated Data



Attachment III
Simulated and Observed Drawdown

Calibration Plot for Homogenous Aquifer

Aquifer Properties:
Kh: 575 ft/d
Kv: 57 ft/d
Sy: 0.2

Drawdown (feet) vs. Time (days)
Measured with a Data Logger

pumptest23a.xls
11/17/2006



Attachment III

Simulated and Observed Drawdown
Calibration Plot for Homogenous Aquifer
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Attachment III
Simulated and Observed Drawdown
Calibration Plot for Fining-Up Aquifer
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Notes:
Fine to medium sand layer: Kh = 150 ft/d ; Kv = 15 ft/d ; Sy = 0.2
Coarse sand layer: Kh = 450 ft/d ; Kv = 45 ft/d ; Sy = 0.2
Sand and gravel layer: Kh = 1600 ft/d ; Kv = 160 ft/d ; Sy = 0.2

Drawdown (feet) vs. Time (days)
Measured with a Data Logger
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11/17/2006



Attachment III
Simulated and Observed Drawdown
Calibration Plot for Fining-Up Aquifer

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

pumptest26a.xls
11/17/2006

Drawdown (feet) vs. Time (days)
Measured Manually



Appendix F
Field Change Request No. 1

Pump Test Sampling Strategy Revision



FIELD CHANGE REQUEST (FCR) FORM
SOURCE AREA 4 PUMP TEST

SOUTHEAST ROCKFORD GROUNDVVATER CONTAMINATION SUPERFUND SITE
ROCKFORD, WINNEBAGO COUNTY, ILLINOIS

REQUEST NO: 1 DATE: July 14, 2006

FCR TITLE: Pump Test Sampling Strategy Revision

DESCRIPTION: The sampling strategy for the Area 4 performance testing and pump test is
being revised to reflect changed conditions in the treatment system that will treat the
groundwater generated during the pump test.

REASON FOR DEVIATION: Groundwater modeling based on updated hydrogeologic data
has indicated a lower pump test flow rate than originally anticipated (from approximately 250
gpm down to 100 gpm). In addition, relocation of the pump test extraction wells to a location 25
feet downgradient of the originally planned extraction well location will result in a lower
concentration of contaminants in the groundwater produced during the pump test that will
require treatment prior to discharge. These changes have resulted in a new treatment system
configuration that requires a different sampling strategy to ensure that the treatment system
performs as designed. In addition, the revised sampling strategy is needed to obtain the data
necessary to complete design of the permanent leachate extraction system.

RECOMMENDED/MODIFICATION: The revised sampling strategy is provided in the
attached table. All samples will be collected directly from three sample ports (influent, between
carbon vessels, and effluent).

• During performance testing which will treat the previously generated well development
water (approximately 12 hours), one round of samples (consisting of three samples, one
each from the influent, between carbon vessels, and effluent) will-be collected every hour
for the first 12 hours for onsite analysis of the target VOCs listed on the attached Table 1-
1. Subsequent rounds of samples will be collected every 1.5 hours for the remainder of
the performance and pump test (at least 72 hours).

• Confirmatory samples will be collected every 12 hours throughout the performance and
pump test from all three sample ports for low detection level VOC analysis through
USEPA CLP.

• Screening level groundwater samples will be submitted to CDM's subcontractor lab,
New Age/Landmark, for screening level analyses of SVOCs (8270O. One round of
samples for screening level SVOC analysis will be collected every 12 hours throughout
the performance and pump test.

Signatures^

John Grabs Date

Distribution: Illinois EPA PM
CDM PM
FTL
CDM QM
Field Team
Project File


